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S<udlod. PhiHp I'rUll<. KSC~. Purdu. 1h11..n1t" .u~u.t 1961. ~
",.,.lI.h Qt l'hotQffL_tu AppH.d tQ Hlrht-Qr-·...I $0........ lIojoc PNr....
00.' !!<lb••t D. ~.1lo',
R.i~ht-<lt~w.". .u .....,••co ~1~. '''''.woinfl .nd ._".1... ."d .c••rt."
t~,••'u.e Qr "",t.ndod .nd untl.......,. debl' I" lI1t;hvol O<In.tru.t1OT1, l~
10 belin.d tll&t ~h. ,d."". Qt Photooer_try Qrr.... PQOIlbl. t1l>••nd
_n'l ••rine 'Qlutl.n to thi. p bl....
1'h1. thuh roPQ'" th ulto.r •••WU••t1•••t ph<>toer_otrl •
...tI"". IJl tho proj>f....tlQn .r p. ""d dOl..lpU.n. tor the ••qu101t1<>n
or hlt;hw., clpht...,t_w.".. Th. photoer_tr1••tud:1 I. Uodt.d too ~h•
..dubio p10ttlnfl ....u1o ...n~ .t J"'ordu. Unh....1tl ......11 ~h••hnd...d
.1o_1«h ro<o1 lo"ltth. <loubl. p"'J.etlon hloh Plonor.
A p...j.et ..... wao .el.eted tl'H h pe..lo•• ly be.n ......01od by
eo...nUo"",l lOOt!»". by tho Indl St KI,t,...,. eo-lo.10n, Th. p.....
""••d h\thwol r1tht-<lt_..., lin e. ob~.ln.d t ..." ~ho <onHru<Uo. pion.
p... Y1dod by tho !nellon. State Kttbw'y c:o-t..1on. The te.lIno of tho
1'fO"""" hltt y 1>&" boen rI<.d on tho t und In h V..t H
oould b t.11 d.t.",ine<l on tile uclal ollotofC.ph.. 11'110 _d. 1t
PQ.,lblo to pllotoV....trle.U7 plot th••n.tlnt PNfeCtl li"., 10._
tho t.o tho p"'PQ••d hith..., cltht-<lt-"'l Un... It th.n tt...
or .<allnt r ..... tho b......".,•• Ipt th. coqul••d 1nfo U." ".e••• .,.,.
toc tho c1f.ht-<lt-...,. .'<ilU.IUon.
nU
TIl••••01t. or ~hi••xpe.a..t ._4 UIIt t~. photo&.....nrl< d........
a:\....Uon or tM _1"". parcol or... to be ••qo.1..d .... 1n 01<>•• ave-
_t ..ith thO parcol ...... 4et.ors!ned b:r IJ>t InoI1_ ".to ltIV--q~..l.n
...Iod.. TIt.l.••nJ"" tho lno:!1<aU<! • cl.... aero it bo, ft tl>o
pllo1.oOU_.lo a<>d 1M1.... suu 1l1U.~ eo-t...l ... -.._ u""" or
01&... otI ""'lch u.. f"ilt.t-ot""""7 4n<rlpU<"...... __•
Tlt.h Ua.1t.ed IFOJut ._ to WI,.U \.!-.at p.......,......,R.l......_.
_n _lk.I.... U.. P"P&"U_ or "pi 0l'Id d...rlI"-I.... to. Ul<I ••-
C[II101UOh.r Io1t~ n:(h~r-.,..
.lII IJIlLTSJS O~ ~~T
lPPUlll 'I'll IlJGlIT-O~_WU &lUttS
Photon....trz
Phototr......~ry is 4.f1.o<! o. "tho .c1o"". or ort of obt.lnin« ".11_
.bb _uu"._nt.. b7 _M or pllotouapl1J" (1),' Tho pllotoU,p!lT ...d
....,. be .Hller tor trl.l plloto~r.p!lT or .nlo1 pllotot...pl1l', ~.rlol
phototroph,r 10 d _.t en.""lnl;r i. tho o~HcoUon. of photorr.-.t"J'
to hlt-" .~ln.orlnt, oncI 10 uH4 In tM. ~hul. proJ.ct.
Tho oellulaltinn nf rl(hl-of_""J' fOT h1thwOf cnnot1"Uctlnn h both
tl•• oon.wn« .nd .-..ho, It 10 bell ....4 th.t the ••1."". of Photo_
tl"..-t.,. orhr•• PO..ibl• ..,loUon to thlo prolll.... At pre.ent, .11
dot. no...... .,. for tho .c'l''101tlon or rl,ht-of_vor 10 ~.tel"lll1_ by tho
Indi.... St.to HI(ll""J' eo_nino by,,,,,,,"" .uro.,.l.,. ...tbo40. l'IIlo ro-
qulr.. that .11 lnfo.....tlo. noo.... ry rOT rltht-of-""J' O\Ir• .,. be 4.tor_
1010.4 by th... OT fOUl" ...0 fio).d .u ,1n« ponl... loll d I. pl.c.d
10 • fi.ld dot. boo~ on<!, ot 00'" l.t <lot., 10 10'0"1' 4 by • 4r.fto_
010.01\4 dro.... ioto tlthl.-or.,,"J' pi.... Phol.Otr_.try.,., "".. Ibl.,r
.HI01 ....t. ""nh of tho f1014 ... r~ o.nd .....PO... r nqulr.4 ......u.. tho P<Ortl-
I\O'Tlt doto ....... plott.<4 41rontl;r o.to tho be......u...lp~ bT • '111(1'
plottor opor.tor,
,
I~ 10 ~bO ~•• ~f t"l.. th..10 t.<J 11I..·..~l.tn. _H.nl"". o!
ptoo"'rr_.,. In U.. ",,-1_' o! .IO_'-o!_"4;J' "'""7'. nu. 10 ...
.... ••..-1I_~ llr ~11lf' rlth'-o!-"4;J' 4ot.o ~l.a1not<! llr .."......
...1......da w:lth dat.o ~n,"" 1>7~ .......,.Inr Tho
ptoo'Oi:._trl. plo~t1", 10 '0 .... f"'rfo....I ui,.. , .... _H. pl'O!Kt1olo.
da_l.n<:h !ou.! l~ hl-'> Plott.r•
....
n.. ••loetion of tb••IU In h01l tho .onwl"""lon o! ......1"
r........ I. ~.•.on.ldo••d "" !')' ... obt.oln ••I~. ""I.~ til«! p",orIo".l.;r
lHI.n ''''''01.d by t~.• Inll1.n. S<.oU H1tl>'''1~..I"". 1M..... _ .....,.
OJ> .1Ir., ",,~orl"' ...ould ..... d!lJ' !HI .d. b.twoff' d... ""I.&t""" """tot".",.
..'r1••ll.;r .ro! 4ot.o oU.UMd 1>7 Hold ........,.1'" __...... Th. " •• o!
o proorlo"!J' OIl",",," .rU olIO holpocl a1.Illo.1.. t!le _t o! tlol~ ..,rir
"-1 ...<1.
!t __ .10;> _l~_ ~..1nhlo ......1.....It. Otot .ulhl.... bour.
u-I>u """ ......01 .hon.....rla~I... -l 0>~1"'~ ~d 1..'>00 '0 ~.Ur-
m... If u.o I'h>l4t:r_ri. proe_..... odI't.'- poool~l,r bo ""Hull1•
... OIl. o. u.. ot".. o! t~ .
CU. el.."".I.... with ral __•• of tl>o ....ff of tM lith""!_
...., lI1... oIon of tho JnolLo... ~U II1r~ eo-h.lon•••It••10:'1( 11>d1ON1
Stot. 114~.w"1 projoet ~6}-~ .""tllv••t of 1ndl .....I"'I\. woo ..l.eted. Tho
...lIon luId • t.olOl It"l':th or .111"11, 0'" ono oU.. A !lIrht lin•
.,..1. o! U...t~ ..... 10 .ho.... In fir"" 1.
5000•.1 .t,,<I1.. wor' "ro!.. tal<.n ... erUorlo for .....11.lnt .luI





1••eludeC ••""....rh.,n Q~ CU, 000&1114<1 photol;l".......cri••lly v1th the .....
data oo'.I,..d l>y S""""" New.,.l"" III<Itl>o<l.. The•• <1.>.... Inoluded • .,.1.&10
ar••• , <I1.l.&n.....r"<l ••"""rl\"" otoHo<'18 1'O'",lnoo, to rl~h'-of_wOJ'
ducrlpHora. Tho V&rl0,," do'el"'>i".d w.o, 1) t~. a'" n..ded
for aoquloltlon, ~) .,..., lnlnt: .rtor ••qu101t1on. o.nd, J) totol ar••
0 ......<1.
The 1Mh"" St.at. l\J,j:hway eo_.oIon ".eo hI> ...too<1o of wdUIlf:
dud <I..crlptlon. fQr tr.• acqwoltlon of hiu,""Y ,1",l.-of-".1. 0..
"",thod <onobco of d••eriol'll: .11 of OrA p",puty .. b-eln~ ..........d fro.
tho contorllne of thol propo.ed hl~. An .~lo of thl. en" det.rip-
Hon h ,I""" In flrur. 2 for tho prop.....y ohown In fl""•• J. ~'h.n CQn~
d....Uon poo.oedl"". are fUod for a particular prnP"TtJ'. tho .ocond lrrlhcd
of d••• rlptlon 10 "oed. 1M••• 'l>o<l conohu of d••••ib!"! tho propert,'
to boo '''on 1>J mo'" coo:l boond" wt 10. 'or !hlnt bou!"(. an<! dlnanc••
elon« tho boundaT)' or tho property.
l~ .... ""~ re.ulbl. to ."""' d.ed d...dpUen P"po.c~ by
U.H 'url"l' _~l>od. wHo tho ~.0<1 d dpUon. re, ~ P"'·
po.co<l tl' "1>><06c tcl. motl>od.. 1bo ceoocn roc ~hlo wo' t""~ .t t~.
~U>o 'hi' ....por' ""ltt.n tho IMi.... SUI'. 111&._ eo_..!on IIO<l not
coop!oUd .ll til. d..d d••cri",ien.. Th. d.t. rroo -.hl." 'h. deed de••dp-
'i.eO" ""uJ.d be ""ltton weCe ....n.bl.. It .... , t!>o..'o <>o.. ible to
.eo.,..c. 'hoo. 4o.to with ,,~"to"'UI'>Otrl.o1l1ebtolned <1 .
ST"T~ H[C"Wn [}EPAR'TlIE".,. or L'<D1A.""
"'HO """•• "'''.'''1.""A.'''I'<lI.I. ~ ,.,""••
..... ,.e.-, .._-
L'-'IITt:D ACCESS.._~.
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..... ,__..., __ " _._~ .. _"'__I'J.AJiu:u.i
e-,. ._ , -" ...-, _ - ."".~" _. - :L:r ...._ ,_ _, ,.-. , _ .., 1' 01 ......,. _" "' .,. _ ,.._ , ........_ .. ,__ no _ "'.' .. ..,...-. ~ .. , ,
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Europea. o.,..oyoro ..... nl11& pllol.or;r_t,..,. for ••<I&.t,al ...._InS
.. earl:/' •• 19)1 (2). T<>dOJ'. pl>o"'~r_t"l' of t~. hlllle.t p••• \o\on 10
uoo<! "",'1.011...po.hUr In 5><\t...lond ond ""otrl.,
In t.M lInlted SU~... t~. """Heatlnn of i>l»t<>tr_try to ••4u".1
.0....11nt M' ,..,.01'04 .olatlYoI, UtU. otuntl"n. One el<J>Or1Jtont In
thh .otord 11. . boo. perfo.-d "Moe t.lIo di...o<\oo of J. E. nne. Chhf,
eo.r""lr&phlc S.o'l•• , Di.-1o\oo 0( F.ntin..rlnl, U.H.d ~t.. roru' Str.i.,
()}. Tho Ullitod State. rore.. SO .... I'. II.. tho .ul"'oolbU1t,. of ""'f!l\!!
ond ododnlote<lne 180.OClO,OOO .cr•• of ""tlonol fo,..,o' lond., "Hhlo tho
""Uond to....o' lando tho.o on 2S0,OOO -.11.. of propeny !l<>on4.r1 .
80..... of tho u,.,;ont _d for .ccuraU ...<1 &<Ioquou p"""ortJI 11no 4 _
aholion, .ool.o••tlon, ."" porp*tuoUon, tho Po.", 5<1.... \ •• 11&. b•••
0.'1",,11 ..~o<! In 4••<01oplo& and ,,"tuns l"to .rroct • p.a«leol and
.«.publ....U1od of pllototr.-etric ••daotr.1 .~r~•• The ror..t So...
y!.o f..to <!Illt pnol.Olr_17 rop...."to 0 ....00<1 for .rrl.IOtlU1 .....
oeonO<O\<o!lJ' r..olylna t~o 1"<....I"! p....bl_ of 1_ o"""..hlp ..1\1.h
"".. ""lot (~).
TIl. onlJ' r_r....d .""H••t1on of pnol.Olr_t17 b3' • h1l~""" doport_
.nt In tho pr_rotlon of rl,o;ht-of-"'1 "p. aD<! dud. n •• proj ••t
pufo••d b3' tbo Tou. 111,~""1 Dopa t I" tho Doolto. Dlnrl.t 1D 19S8
..... 19)9 (~). Tho T"".. H1l~""1 llopo. t d~r1na thl. porlocl pr.porod
rl!ht...,f_""1 _ • ...,. d..d. fl'O" l...ro,...tl"" "",."hho<l b3' .nlo! ph<>to_

































































































































































































































































































































































































































































































































































































































































































































































































































































































































IMp' ••~uollr .1>0....4 tlIrea U .... eo ....h 4ateil os the ....p. pr....
porod '01 ~Ilt oon.",Uo,,"1 .uryq. '·It~ t~ brief .t.u.ti••
we 101U!~ '"'1 ~hot U.roUfh pl>ol<>r."lrlet,.,. ~ Ilop..',","".nt r.oIl..d
....illt or '!'P",.I_et.l, )0 i>"r."'~ In oo.~. 80() ,,"rcan~ In U ....
""d Obtained ~hr.. ~1JM. eo ....h datall. a I. our fino opinion
~110~ tilt.. h.~"re. or. looo'od ...a a«vre~alr .., pb<>totr~~,.,.
t!>on by our v.....l fI.ld ..tllod.. W••ono1.~antlr l\od 10.. troubla
rel.>tlIIj! Prop.r1., Un.. to ph;r.lul r..tur_ .uch .. ra"" .......
buUdlnt Un••• " (~)
n.••bo.a porot:reph pertolo. t<> ~h. phnbetrl••,.j topo,r.phlc ",p,
• tlald edt< .nd ",U ~Ile t.n>••od condition .r ••c~ 1.eproY .lMnt on •
print or ~~a p1enilletrlo ...p (4). Tl\ere .... tvo .0••000 ro. dol", ~hlo'
n.a ta",. Il4:hu" Def>l.""".nt prof>l.re•• p..lI.,lo.,.,. rIO'l-or-...,.
pI"" t4 ...Iot the HUo ""_1IJ' In ~"'I' p"'Ja<~ or r .... olohlo' tha <Ie-
oompH.hol thl. bl obtaln.!!lf ph:>t<>(rophl••ople. or m.p" .nd plot. or
u.. """ P"'J.. t Ie ~o ha daveloped. TIle Inro ....tlon is lh~n ...... led
Int<> • pr.l1.d".,.,. or ~.nt.ot\¥a rl,~t-of_we;r pl.n ror ~h••bot...t Or
ploto 01.0 fund.h • f:OOd oh.ck on ~h. photo( •.-t:rlc .u-nelon. or ...h
bl""" """ 01.0 halp nrlfy ~h...·nor'. d..d (4).
~rtor .U t!wl o""",.nlp de... era .oqo.l.od r .... tho t1~1o ooop"", I.·
'!.En.d to • tlveo rllht.-or-w"'1 projact, ~ha hlock Uno. ""d .~••at rlthto-
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"Tho deed de.crlptlono are written to clearly derl~ the
pr<>p...ty to reM!. and Ihould the <N\'\er deoln to t..... hh
....maind.....>lJ'YOY~• .". rIel It could 001:1 .trlct u .. loo.tion
or OUT rlghl-<>t-><ay)1"" .. ""~ or.1>< ineh••. " (4)
1000 pareet. or lan<! by photo'....... tr!c _U>:>ds, and hav. acquired over
too or thou ltithout ~..v1,,£ enCOllnt...ed "I'll' "".lor !"'Obi.... (I.).
.!trial Caeon
n. ....rUl pllotogro.ph,y tor thl. .tllCly ........do by tho Indiana SUte
II1g1lv8.y e-n..i"" UlIing • largl 1OO<l.1!1.d X-J.7 pr<Ieia1on ...-uJ. .........
1'ha d1.tortion .lla ..cterl.tic. tor thi. """"' "l>t.a1nod trQ/II a ..pert
bl' tho l:'tl.ona1 illlNau ot SUl1\4:1l'do and rlz.d 1n !1!1'U'" 4 (5).
f1guno 4 .le" ._ d1.tortion Curv<l r d t" tho equival.ont tocal
l.ongt!l and llb t.d r"oal length ,. pocth..1,y.
n. '"'" u a Bou..h and Laob Motl"Og<rJl Lon.....Hh 0 nOlll1no>l ro-
cal length "r .1>1: 1zlcho••nd .....x1 ... aport""" or r/6.). Tho equiv~l.ont
rocal. angth ond tho oalnr.to<! rocal length .'" 153.2"" and lS3.2QIr•
...pectivel,y.
Surnll'1!lS Equipg>n\
1'ha ""rtical control ror tM. project "". utabl1.hod with tho """
or ...ll_lavallng level. 'I'h1. loval had ••""P""..:.1ng pendul\lll pr1_
vh1.h (ortar onl,y 0I1n<»' odju.tt\Ont.J .ll.ow. it to .lIt"""ti.... l1,y DOt H.
own loval sight. Conol.derabJ.a tlal ...vin,!; ""'...all..d 1>"; tho u... or tM.
typo "r level.
Tho oo"terll!le .hoc.k and horiaontal .ontl"Ol .... '" ..tabU.hod \dth
tho _ or. 20 ....and tlW'lsit and a .tandar<l 100 root. _1 .1>01>1.
Ijdal! Plotter
Tho photop"""""tl'1. plotter ......<1 in W ••tud,f 10 tho .tIIndord .u_
inch t"",u length lelah Plotter. Tho plotter u.... an optical d1.hr<aati.




















" 1.5· ". .,.
Angle From Optical Axis (Degrees)

















Angle From Optical Axis l Oe\lrees )
RADIAL DISTORTION CURVES
1n ~hll syot•• , oarmw be&llll! of red and blu. ,.,,,,,ct.m...Uc lieht ar. pm_
J.c~.d thr<>Ugh O.c&lnch ~us dhpoolUn••r><! th. projector lensu t.o
tho paten of the tUel~ Uble. Th. pl.ten I. then uh.d or lowered to
h>.vl~ rUten or the eorrespondlns cOlOpl1lllenUI'"J' colon•• threo-di",en·
slonol ..,del 10 ~rc.\v.d. The plottH !ncorporotes a serl.. of eorrelated
poulhlolr......uch th.t a tlo.ti~ ...r~, c.ntered on th. ploten, can
provld•• _no or .,.08ur_ent within t"" .ter.o.cople 1IOd.1. The ro1a_
tlv. v.r~le.1 .,Uon or tho flo.tint • .or~ .nth ..... poet to tho _el h
obtained b1 ral.I"!! or low.orlnl tho pl.t.n, .nd thh IIIOUon 10 .....u ....d
below the rlo.Un£ ....rk. A double projeetion ploU.r of thll tYro 10 not
...dlll .dopt.oble to hrldglnl of control fro", _.1 to 1IOde1. For the _.t
c.u•• the lrGun<l contml u.ed In ..t.bli.hh~ t"" «nterllne 10 uoually
.lr••dJ< av.llabl•• The orl.nUtion proc«lur. or the phototr.-trlc
plott.r e.n baole.11;r be dhl""d Into three porto.
Inter!or Orlont.Uon
Int.rlor orlontotlon 10 the procedure or .djuotlnt th.
tl... dl.poo1t1n to • podtion on the plotter projoetor th.t
><111 allow the .ou of l1lht r.,.. _.Unt tm•• projoetor
.UUon to be nU.U;r Id.ntical t<I the eOn. of r.,.. th.t
.nter«l the r. I."••t the INltont or expo.ur.. Tldo 10
acc~llohed wh.n the s""... trle relotlonohlp of the .-.hion
ourtoc. or t"" dlo"".IUve to the p.rapectin c.nt.r ot tile
proj.ctor leno 10 equlvolent to that which .~lotod bet_.n
tho C(lrrupor><!l~ net.Un ond the c..... r. len•• Th. leo...trlc
"
ed.Hcn.hlp 10 ••Meved by dlt;n..en~ or .......ra oolll...t1~
_Tko ~I.~ .al1brated plat. bold.....
~l.t1Y.. Clclont.t1on
The ""rpo•• or relatIYe orientation of the plottor proJe<:toro
10 to .o""not"'et lh....... perspo<:Uvo ""n~lt1on 1M! oxioted At
to" u. the lterl"o.opl. pool. of phcto~r.phl "'r. expose<!. lie·
.o""t Uon 10 .chlned by ••J1It....Uc "meedu•• of rot.tlonAl
,,",Uunt>. to the proj••tor.. lIlIalu Me ,,!>...rood On tho platon
of lhe tradnl table untH eonjUl'lo \""'f:" no ...do to colnddo
0'0' tho ontlre ""'dol &rO" "'ero or. t.., (oneul ",.t~.o<!. of
"bt&lnlne rd.llve or1...,tatlon, Tho ono projoetor Ilotl>od an<l
lbo ·."ln~ oyltlf' ...tllod. Tho one pro.l ••tor ..ethod 10 .pplle•
• bl. onl:r to tho.. plottors equipped !'ttl> I ."d t IIIOtion., Tho
".wine ...1011' 1l000Il<>d to 'WHe'hh to on plottor., Tho plottor
tor th!o projloCl doe. <>:>t haYO • Z-eol1on therefo,... tho "."'n!
owlnt" cetllOd of orientation 10 u.ed (1), In thl' _tl>:>d tt.e
I_parall"'" 10 ob••rnd at fin polrtU por -.Kol and 10 cloared
by ..ok1"!: .vinE. !_tllt. and J_tllt od!ust...nU o~ thO ","oJ,cton
ror ..c~ po\n~ obooryo<!.
.bool"to Orlontot1on
Th' n,rooooopi. "",del ~or...d upon .o~ol.etlon of ~~, rolatiye
orlantotion ~u on unI<"""" .cola or><! an ur>:latau.lnad "",hUon.hip
t<J the Ilori:tontd &nd vert1.01 dat""" Tha 'b""lute orientation
pro.... rol.teo the o.ole ond ""rilontol poottion or tha _al
t<J the horhontol control plottad on the nrtlcal datum oro! 0100
adJuots ~~e plano of the ""'del 00 that It 10 parollel t<J the TO_
hronca our race. T!'.a two odJu.hento .... r..rod to oro "",ro eo-.nl.J
ter..d "o.ollnS thO ""'dol" or><! "leY.l1~ t~. "'dol", reope.tlyoly.
"
C~n~.rl1r· q,••~
TIl. project .Ite ..a. aurveyed by the Tndhn& State Ilithway Co"""l,._
ol.on approx1MtelJ' thr•• ye.r. _,.,. Be.au,. or the ~..lbllH,. of the
.h••• harl"t. bun dl.turbed durin!: 1M. 11_ laps•• It "". Me.....']' to
cheel< the distance. and ali,"""'ot or .11 contecllne no... 1n t~.• pro_
ject ....... It va> "ory Ur<>"""t to """" th.....tok... acoUl"tolJ' locatad
110000.. they".,. to be o,.d .. lhe baol. fOr .. tobl.lohlnt "'rl~ntol
control. 1ll••ho.1< .nd .crlne"",en' or th .. contecllne .U....... oooo""l1lh_
oed by utilltlf'll! H. conot""",I"n pune proyldtd by the Indio".. State Ill.gt>-
"'J' 00...,100100, A thr.... ..." OW"V"J' p ....t;r repl..,.d ..,.,d checked the «nterlino
I,..k.. In opproxiJMtely '."0. 00.. •••
IIorl",ntol C(lntrol
n.. r.el.1I Pl.ottu "''lul... IIorhont.l control for ..ch norco.coptc
""deL ft.• IlOrhont&l control 10 ........ ,.,. 1n the oll... lu'. oTlntaU"n
pre._•• t.o UUblbh on ••cuute .c.t. ror lh. piotto<! manu.odpt.
S..loally. t4 ..t.st>H.h lhe hod.onlo..l control Il h nK.....,. to tarpt
.OTtoin ~ro"n<I polnto d01ljl; the c.m-.ra... ot lno p.."po••~ bI'_7 .uch
that llle.. poInts con be r.adlly Id.ntlnad on tne ..rial pt>otolrapha .nd
on lll< c<>rr pon<lln~ dlapo.lttv.o. Th' dioto"".. b"....n tho ... polnto ..,
oloo d..l ln.d. Th.... poln" .... y ... d both t4 ul&bll.h tho ha•• Hn.
(.1 ... th propoa.~ .,n"'lIno) and lo Idontlf)' U. ho.lI.ontol oont.."l




























































































































































































































































































































































































































































































































































































































































































































































































TYPES OF GROUfIlO C.ONTROL TARGETS
FI GUR[ 6
."'..-eu i"llOr'an' '0 placo the tar"to in th.lr pl'Oper oosltlon,. '11\00
a«unc, or tllO bas, MP c.n abo b, DO l'l"""tar then til, aco"ra<y or the
"",as"r"••nt or th' i~. or tha tarfOt obtalMd on the aerial pllototraph••
Sinc. tllO I ....e. clarity h dapen<lent upon the oha &n<l ahape or tho U ...
tat utU1oo<l, it II 1.>oport ....t thM t"O p",per ohe Md aha.pe .r tart.t
be u..d.
Aer101 PI!ototrapl\l
Aerial pM!.otraplV .r th. pI'OJect area ""0 .hta!.nad by lhe India...
Stoto H1tl':w&, Co-.1ulon .n 1Io...=ber 28. 1960. Thl PMtoeropl'i1 "u tolean
r ..... On o!tHudo or 1,500 het 01>0.. the ..cra"o l""'""d .In''l.n. Thlo
altitude p",.idad a conl.e.et pM'" oc.l••r .ppr<>Jd~atol..7 .ne_lnch oqualo
2~ reet ond a .."..<ript p!otUnS ocale .r .na_lnch equal. 50 h.t.
The dia!"'oHtv•• """. prapor""- .... Q,06_inch un,IU••d Shu plates
printed ><Ith tbe ,""ulol.n oido up. The disposl'i'&I "ere ee..rol11 or
pod quollt,. Ona "",d.l. 1Io"...ar, .ould not be .rientod lteroosc.picol11.
This "u do. to the preslno•• f an air pocl<et .ncountor.d by th_ "irpl"'"
durin« tho tilain« pl'Oc.... Thio air pocklt canad • sudd.n eh.lt$_ in
the alUtud••r tllO airpla"" wich _d. it \I.poooiblo to a.t.o.bU.h thh
11<><101 on the p10tl.e.r. If the pl.tter u..d in thll pl'Oj.ct had be.n equip-
ped w:tth • l.-OIOU.n (.n ir.dIYid'-'&l proJICt.oro). H "ould pl'Ol>o.bl1 he..
b••n po001l>l_ to claar thio 11<><1_1. F.rtunoU11. IUrfichnt lnro U.n
.... ohtol..,.d f .... the t"" sdjoini"' ...dllo I. that thll p.....iool dal
wu no' n..dod.
Vertical c."'1'0l ror ner, .ter....c.pic lI<><Ial 10 roquln<!. n..
nrtlcal cont,..,1 io ._0<1 in t.lHI obooluto .r'.nt.aUon pl'OcoduZ"l on that
the plan. or the ..,del ••n b. _d. ""roll.l t.o the ret....no••urr.•••
Sin.. a plene Ie d.U,.,.l,ned by ~_. polnto, t ••hni.ell,y only thre. pro-
peelJ' dleteit.Jted ,,<cU.el control pointo ee. _ded to la".l a _.1.
I;o"ov.e, to ."'""... a .heek, tour oe N.v. vertl••J .ontrol point. are
Me_llJ' utobH.hed. 1'he dleteibution or "ectioal .ont",l point> u••d
On the e ""h proJ.ot to .ho"" in tll"re ).
Th oro t"" g.n..... l p"'o.<!u.... u""d in ••tohll.h1~ verttcd con_
trol. In On. IIIOthod ~1Ie ...rUcal cO"'-rot poinU are ..toblt.hed l>eroee
the aeeiel photograph. are tel<en. In the oth.e ...thod the ••rti.al co ....
trol pointo Ore obtein.d .nee tile udol "hotouaoh. hO"'e boen to'.n.
Th10 latter Il.tl<>d a"".Bea ...i •• and ..,....rrld.nt be.ouee the pl<>to-
t.aph. th."",elve. Be, uaed to ••t.ct vertical cont",1 potnte th.t 're
u.l1,. e.,oentnd. Ale<>. control pointe ......looted eo thet they Un
.......... thon on••t","eo.copic ""i.; h.nc., the n...be. or cont",l pointe
1. ~opt to a 1ll.n1»_
It 10 bo.t t.o 1o<ate venical e<>"'-rol pointe 1n releliva!J' flAt ......
Thle h.lp. to "lnlelu error. the.t <>eo•• ¢u>"lne the l.vea~ or a ..,del
"h.n the rloatlnt dot Ie not plaud ex.eot!J' On th....... • pot 00 the 1....1
",d Ie placed durJn& the t1.Jd ""ri<. An:>th•• lq>ortAnt «iUelA In cboo..
lll.!i veeUcal .ontrol pointe 10 to ..loct U., in .uoh 0 "nner th.ot .I\a<!....
Be, Mt cut. Thl. Ie a",the d.rWte ad••nlog. cr udnll the ...dol
phol.Og.aph. to Cboo" the .ortice! control points bee..... the Aecial pl<>to-
grephe cl.arJ.:r .how 01IJ" .ha<lo"o that .r. c..~ at tho tt- ot pl<>tol7apl\T.
All ...rtical e<>ntrol polnt.& ".r...looted tro. the ..riel pl<>l.oV.phe.
Th••levaUcn. cf tllo.. ccntl"<>l pointe ~..re .....ur.d h the noar••t 0.01





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































... rororenco the conotnlctlon pbn. of t~e l"<I.e.r.~ pr<>j •• t .re. fur_
nlohed by the Ind1on. S~.U Ki&hwet Co'lll'O.1..10n, _ •••r. ~~e•• hilhqy
rJ.rht-or_way U ......old al.o h... been ..Ubl1.~e<I b:r pl>otosr......~rl.
_en,. Brietl,y. ~h1. could be '''<>:rl1.hed b:r pI>oWg •....,.trl•• ll,y plo~_
tins. p;I'O\lnd pr<>flle .nd .r<>.._se.tion alonS the pr<>po.ed ••n~erline of
tho roo<!. Th. (lnal ,.rod' of tho ~dway o>uld ~""n be ..~.bH.hed.
XMWing ~"" tlMl (roci. or the r<>.d &n<l hnil\l: ~he ......_••ction data
...U.bl•• the conotnlction lWto or t~.• p"'j." =u1d be ....blbh.d.
tI-,. 'i£"~-or.way wid~b oould n.n be dot••",in.<l b7 106l<1~ .ore t~.• ~ .""olh
hnd "OO ••qoi•• <l t.o o<m~.ln tl>o con"ru.tlon liolitl. or coor••• oth••
• dUd••o.b .. minl..WI d(ht-of_w&J' ...quir....ntl for ...~.In type ....od.
&n<l ~h. d"""p.' r ..ultinl to ,..,..\n1nl property••tc•• ""old l>!lve ~o bo
.onoid.red. bot this Into ..... Uon could be obtained without od<!ltlonal
.ur.~\n( ""r1<.
I'hotou"""'otdc c...,pihUon
After the p<opar.Wry d.U h.d be.n dra"" on the be.e ...nu•• rlpt.
~he IIMUKript wn <o.d.v ror ~he pboto(r"",:oo~rl. ploHIfl(. "... initial
plotU",. effor~ .... prioladl,y for the I"'rpo•• or plo~~int: tho ul.t1n£
P"'PO.~Y lin.. or ~he~ p... perty ......ad by ~he propo••d hI(hw&1 rif~.~-of_
W&J'. It ol"<>old b. "'phnh.d tha~ .11 pl>o~o(r.....trlc plotting of tho
p...per~y U .... " ...~ no",all,y be perfo""",d in con;uncHon with d.ed de-
.orlptlono••0b<Uviolon pi.ta. or other l.gal d(leut>ento ovalhbl. Ih&~
"itllt pouibly ~.• lp d.U",ln. ~h. lo.o~lon of ~h. pr<>per~1 lir.... 110-
••u•••1lrhUy dlff.rent pr<>blou w.re ....ount ... 0<1 In ~h. plo~tll'll. of Ih.
urben .nd rlD".l .1"<1... the pllol.<>f;r'll"""""ld. pioltinso or ll>o•• .,.... will
be <Ii ••ou.d ••p.,..tely.
Urbon Ar...
F'1'oboblr ~he ..,at freqoent Indlca~lon of tile pl"OxiIl1ty of • property
lin. on the aenal photo~raph. 10 tho exiotlnt fenee Une. One of tho
obYlou. proble........,ei.ted ><Itt> U'" Ole or fence line. to .ho.. an .xi.t-
ln~ p",perty 11"". 10 til. tact tllot r.neea .re not loe.ted on aury pl"O_
party. For eXAllf'h, In urbAn ,MlU, ILU'i1 fl"Ont pl"Op"rty lin... aMI ""t
ebo..n by r ...eu. Uk.....lee, 1IIanJ' elda ,ord rene.. au laekl"(. I'nqu.nUy,
In pbee of .Ide ya.d rene.. there oeeoro • "'.. or t ....e. o•• eluate. of
bo.h.. or .h,."b.. n.eu t ....e l"O"•• buohe•••b,."b., ete. a.... fIO ..lbly en
indleltlon or a Pl"Op"rty line. but I.e not eon.ldlred to be n...ly .. "e_
eurltl or .. dependable .. r • ..,1 lin... """tbor IW"'><ilt.bte Indle.tlon
or I p",,,,,rty lin. 10 t~.e tonal dIUe.... n.e t,,"t exi.to In the ..rlol
pbotogrlph plttern. of t..., .djolning l'0r<l.. Thlo tonoJ dlfferencl "'"'1
be eauud by U.. ,11'd. t>avI~ diUerent Ua•• type. and/or l,,- ~he lawn.
belO& ..,"ed n different U...... '1111 """int of thl I..." I~ different tt.l•
• 110'" the V." to bl«l<ll 10,,(" In One of tho ,ud. and 0100 poulbl,y
dryo. thus 1JIporting " dlUer""t photo_tono.
I'nod .~ra.lo con b. an ald In f",n~ , ....d p"'l'Irty 11nl loeltlono.
Th. I'"nd n,..,eto can b...IU, dlh~nld on brto oealo "orlal pt"<>to_
trlph. and 0..1l,y plottod on " ...... """,,o.erl"". n.e paved otreot luelr
oftIn do.. not dlroetl,y Indicate. property llno, bo~ tho property Unl
or .trelt rll:ht-of-"!lJ" 11nl u.uall,y ean be loe.ted " definite dlHenel
f",. tho 041 or the .trOlt or froll tho Idt. of tho curb. ""bd1wiolon
plato tin .otrid.nt Info...tlon .""b th.t tho .t....t rltht-of.".y lin..
can be plottod b, .1IIIpl,y .collno; c.rtaln dleta ....o. fr.. the pu....n~.
"
In ..,... t".t.t.no•• lh••tr... rl(bt-or-~ lln. on on. aid. 10 ...I1J'
<110.0""1,,,10 on tho urbl pl»to~c..ph., but tho cl~-<lr_v.,. line on tho
otllor 01<10 10 not. In lhh co.., it the totol r11'!~t_..r_""" "J.deh 10 h.,,,,,.
tho unk..,,,,, c1l"t-ot-wa;r lin. 10 ..,U7 .,i.blhhed b1 0.0110£. "l:dn,
tho ....dod lnfon..t1oo "'", be cbtdoo<! t",,~ oubdhlolon plots.
SM. clUn MY' .nlaln 01.&1>'13"" ""T.1"..,rlnt pro.odu..... "blah .....
on old 1n the loco. Ion or property IIno.. 10r uOlIIple, !J'l .""'" dtl••
tho utIU.,.nd tolophone P'Ol" and the fire "J'dronto.,.. locaUd. en-
uln dhtonco wlt~.I" tho .tr.e. rl(h\.-01-"')', In oo<lo cHles, tho bac"
of .1de'"d~. r""ott'll: • nr..t pl.-oo<l 00 that OnO edgo or lh••Ido_
val~ ropruento lho nreet rl.£~,t r • ..,.,. lIno. IMo.....Ucn of lhlo "'lure,
or <our•• , vorl.. fro.. cit, to cit, ond IOoot be dete,.,.l"," In nch puti_
euler .......
In thls ,.· .... rch proJect, ello loc.,Uon or .t.....t r1.r~.t-or-"'7 Un..
for ""l>'ye~ otre.U wu ~ue~ ...... dlrrieuH UlOn t~. 100OlIoo or .Itllt-of•
....,. lines for p....~ .treoto. On U .. unlloproy.~ ron~., the .id. dlto~ an~
Rrroundin, ana bler><!e~ with the road ito.l f. On , ••Ye! !"Oadl the Iton•
..... ort.n pUlhed .r><! Il>Oved heyond "r 1... tllOn t~... aot""l 1I"i" M tho
rold. Thole f""torl ,..de tho '''urot. l"o,tioo of tho !"O,d rl,ht-or-...y
On tho Itereo.eopto IOOdel "",o~ _r. diffloult. ""'nibl" indio'tlonl or
tho ri,hl-of_w"J'. other n". the rOld i"ol~. were tho eroll of "rhote
driYewl\J'1 ond oldewolJr.. It n. ob.onlOd thot .rhoh eoncrete or oopholt
~riY....,.. w.r. oflo. bunt within !.lie li",U. of prholo properly. TIlul,
th. om. of driY.....y. wer. 0 po•• lble loclcotlo. of U...treet rl,h... of-
woy li... Sicllor].,y, prh.t••id...olk. ond .....inin~ ",,11 ........ t.~iO&­
lion. of the .tr••t ri,ht-of_wey li... ~"n:r of th.., In~ioollonl of
"
pro~r~1 11.... Il1tM not be reUable•••pec\aU1 "".n uood \0<11>1<1"..117.
1Io".~.r. wtt,n on t01oso I\o.d bo.n ooo01do.ed (IMl"dl"! oubd1violon plets,
Iota.! descriptio".. etc.) U1d ~...... oho".d clo•••tr••~.n~. thero wOO •
tOOd po••lbllHy thl.t • fairly ooo"rote ..,luUo" hOd beon obtain"".
Rural ..
In ,.,.,..t ...... the feno. 11n oJ.., t .... ben lndlootlce or tM
property Un. ""en reloUd to otrlchJ ('<l.. Ho'" apl", tl\o. p"'bI ...
of rone ... not 0000,.,.1,,« on uerr pl"Opel'ty oo.. rhe proble.. of lock of
fen••• ooourrod "",at f.lquentl,r In low ''''''PT uua &n<l In cthor placH
whore tb, 1.,,<1 woo of Httle Yolu., Even _n tho !ene.. wero p....aoM it
"OO .fun d1f!'1eua tQ determine tllel. u>ct locot\on bee.... of the "".d.
and. Yin.., SO..etl...... tbu••\"". Sro..ll\f: on U•• fonee. ..,old cut, den••,
even .lIr.d"... In !cia IMt",,'_, the plotUns or • Uno 0' tho u .. of thh
.hado" ll"vt1 • good location of the r.ne. line; thu., • fairly ~d 1nd.!c._
Uon or tho proportf 11n••
Vul"lon. In .rop••tId ..rl.Uol\ll 1n ~ho u.. or putl.ulu n.ld.
'how qua. r ••dllr On ..rI.l Dhot.orr.ph.. In.O/OO ...... ~h. vi'1bl.
dHr.nnc•• in ""Hern ,tid photo_tone h , ""..iMe in<llc.Uon or • pro-
pert1 11no. Of .oureo, thie 1. onl1 on opproximat. indic.tlon but it c"".
1n ..." inal.&ro: ••• provo _., helpful. '!'reo .nd .h""b ro'" ore oho u.ed
•• opprox1Ao~e lnd.l.otoro.
CultW".l future.
It .... n......". t.o plot on Hruotur... nrooto. prlvoto drlv...
• 1d....l~•• utllH1 ",,1.', u., lor~or tro.. and .h""b•• ond on othel'
porUnont oulturfol hoWr.. Ulat ""uld .rroet tho co.t of tho r1y,t-<lf_
.."", Tho r<><>fa or on otru.Wr.o wore plotted rother than tho ,ideo or
tho .t""etu..... ro.. obw1ou ..,n., ttlo &t""etu.... d.t• .-.1no<l by plloto-
' ......t.ie _no 'on....lly .Ilo d 1••, ... di.o>oMion. U",n tho diJ..no1on.
or ttlo • .,.. n""etu••• dotonoine<l bT n."".rd p......dur... Thll did not
PO" .'U' •••io•• p....bl .... win "".rd to tho .ecu••CT or tho loc.tion or
.tructur•• ro. "il:ht-of.vOJ' purpo.... It <lid, bowon., ...k. tho .""p.....
100n or the louUon or .... io\lll .Uu.tu..... d.t.e.... inod by both tlold
OtId pbotoUOl:mItrle _thod. ""_,,hot 110•• <Iirn.o1t.
Tho method. ot d.torlll1nl"l! thh into..... tion In tho Hold ...qui....
thot citht ."l!le nh be d. to all .t..ucturoo and that tho b•••
diaen.ion. or tho .t"".tu be d rl:l1 ... d. 11>1. inro ......Uon 10 dociph.r.d
bT. d.. t OtI in th. orrlco .nd plottod In H. d..itl\Ot.d po.iUo,,-
Photo' t.le plott!nl .1W""t.. ttlo _ ...lty ot lIIO.t Hold .......... _
"'nto oM .o""id•••bly 1..."". tho """'unt ot d...rU"l! time re<lul..e<1,
M...u..i", Ph....
Afte.. tho plotti"l! .... eo,""lot.d, tho .....unt .r land thot to be
.equir.d fro••••h prop.<ty o"".r " •• d.te..lnod, It 01.., .... nee ,.,.
to d.tonaln. tho loW proporty o""od OtId tho ...,unt or prop.rty in-
1"l! .tt... tho ocquloH'-<In by tho In<li... Stoto Hit""'" eo-1..ion. Th.
""",uot ot proporty r_1n1"l! " fu<th.r oubdi.\d.d into tho ....unt ..0-
... inin« on the ritht or t1>o p pO••d .....d otld the ...,unt r_lnil>& on
tho l.rt or til. pr<>poood .... 0<1. Th1. lorol'1lllt10n ........ntiol to tho
.pp••1o•• in dot.rIII1n1nt tho ........"•• -t. oecurrl"l!: to tho ..0IIId1l1nl
proporty M<I 10 d.te.-.1ni"l!: tho &mOunt to be paid to.. tho ••quiro<l lan<!.
Th iou. land ...... lIonUO...<I .bo•• wo....ol.o1.t.<I by two <IiI·
to...ot thod.. Th. tint .nbod utili.ed • pl.ni..tor. Th. plon1...to •
.... <1 uaocdbed about ..ch p.<tl.ula...........k.d on tho bo•• lllnu•• ript
"
11'<>", three to n •• \1.0;.. and U.. &Y".~•••lul cr<lo<l. 1U planiolot..
uo<llnga ....r. obWned to ~bt ,,"r..~ 0.01 .qu ln.h ond converted t.o
••reo, n,. app""lti...U U". t.o plot &nd o&1.ul.to the ...riouo ....... r._
qui...d l~ I»uro.
Tho oncl ..thOd of daU1"II1nl"l!: the•• ATnO ..o.. by .cAllns t"'lIl
the bo n... rlpt. It lb••hap_ of tho Ole... t.o be d.t.o"",uno<! po.
proxi tely recto"f:ulac. th. 0Pl>Oona old.. of th••••tongl_ could ...
••alad and th. &Y.r~....1".. ".0<1 to d.I.<I""I"" lh. ...... It lh. a""a
va> IrravUe.l), .I>opod, wi >tUh no cu .......d old.., tho ..,..,..... aubdivlded
Int.., co"".ol.nt ,.tangl nd rect.os1... no...... or the lndhldual Ul_
anV" and recunstu r. lhen do'.""I,.d b1 .odint procadur...nd ._
to the tho or 11>0 orltl""l lrreguhrly .hoped l'oreal, If an or...
had .. <unod lid 0"" or n. bo>w>dorlu, lh. 0.&11nt ....thod not
uood to ar. the ar... In 1M. eo", tho planimeter ..thod _10]'0<1.
All dbt"" s.Alod and Int.rP01.ted to t~. "".reot 0,1 r""t.
Tl>e co<:porieon or d••d duorlptlono by both n.ld OUI'Y01lns ond
pootor trl0 ...~lIod..... ""t dlr..,tly POoolbl.. 10 clre......nt tbl.
probl 1t "u doold.d to o","po.. tho' uollobl. doto ""Ioh would lour be
uoo<l to ..,.1t. th. d.od duorlptlon ••
ror d.od d••orlptlon. bo..d on tbo cont.rUno It ........nUal to
k"".. , 1) th. o~.tlon """.. thO proporty lino ond ••nterlin. Inter••• t,
2) tho di.t.".. to th. rlSM or tho lett or tho ••nterlin. or ....,..,. lnter·
...Uon or tho rlSht-<>r-ny Uno O1Id p",perty Un., ond ) tho .totioo
or .nry broak or .ho"ll.. In diet...... r .... th. c.nterlin. to tho rlsht....f_
....,. Un., In tho phototr trl. procodl:lroo oil lnro....Uon .... obt&lnod
by ••oH~ fro. th. photosr trl.olly plott.d bo.. OlInuocrl..ot.
"
Tho dan pertinent 1n tM wr:Itin£ of OIet.. lOne! bounds descriptions
wn tile eli.Un•• !h>lI tho <nUrUna and n .• station on the ••nUTline
ot nery rlght-<lr_~&y cornu. It V30 noc ")' ~ ......UT. all <!1oUncu
at rieht ~•• to lh. co"terUne. Thlo o.c."'PH'hod b)' .11di~ •
r1f;hl tri.".;l. &10,,& el>o contorll.na until ono Id«o of lhe trbn&1. cO-
incidod with tho point to ha ,"uurod. A .. rIo: w.. U..n de On U••
e.ntorH..... fha diot""". r",", the ....,.~ to t1>o !>Oint auto.1l;r e.shel
lin"!. U... r!.&M. al\l:10 dlltanoo "...,.ed. The dlot-oMo 1'1'0. lh......k to
• k","'" Ol.•lIon on lhe .ontotl1". .... 3100 canrul1.J' s.slod «hin! lh•
• o"terllna notlo" of lhe point.
.:l£!!.!
I. all highway r~M_of_way nucv"1' a i ••~eu... 1"J' I.<> da'~no1M
certain pert1nan~ a""". Tho "'at aperto.nt or.. I. the ..... MU"'I"J'
for eoqul.Hlol\, Other ar..... .mle' ..a or valua In tOo a.qui.ltlo. or
Mgllwa,y r~h\.ooof_a,r .... tha l.<>tol ."". of ~he propecty rN. which U••
• oqui.It1on i. boing ..<10 .<><1 tho ."". thU 10 ,....inlnl .rter tho ....
quired portion 1••ub~r.cte<l f",. the I.<>tol or.... The r ....lnil\l; uu.
'r. divided into the aNla ce.. Inlnl on tile left of tha tU(lJway r~M_
of-wa,r and Ute ..... rou.l.nil\l; on the rlf.M or ~he Mtl\w.y citl\t..r.woy.
aU ~h..e .ce" t>o.d boon deter"linod by the Indi.n. state I!l.tl\wa,r eo...
lIIJ..ton on<! tabul.ted on tho Mghway «>notl"\lctton plan••
In thi. P""'J.ct, .11 til... • ro.. 'ro pIottO<! On the b "".cript
by photov_trlc •••no. Th....re" are then .easucO<! by t dUre""nt
""'tl",d.. Thna "",U,od, are tho punaetoc IllOthod and the 'c,Un& method.
Th. ro.ulta. of _ ..",. nta of 'reo by planiDetering. acolin.!:. ond ..
datal'lll1nO<! by U.a Indlll State M18hoa,r eo-hoion oro tabulatod In tabla
>.
'l'oble 1 allow. thU or tile ~ .,.... calculated by both tile plant"'''r
and ••aUIll ...thod. Ut.,.a ora flO van.tlon, between tile t .... _tIloela lr..l.,.
tllon 0.01 .cr.. Thirty.attM of tho 68 ace" ""'''''''ed tho ..... by llotll
•••ling on<! planilloeterifl!':. "". othu 30 ....ur...enU "1')' by onlr 0.01






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































~e<lo.1r.d. theca 15 no appreciable "If!"" ••• In the plant...... and ••&llng
..thod. of ." ,,"nng ~~u. Boc"u,. U b ..... h 1... til. eon"ulO1"l. to
_..=. tho un. by tho .callng ..et""d thon 1>1 n.e plankleter IIOthod,
the ••all"ll hod I. pnt.....od" 110... "•• , if lh. boundary bc1t1& ....urod
conUln•• curnd ult"'&nt, tl>o plenl""ter ....thod \0 ....,101.<1 be."u•• or
the d1tt1cultl or ,."U"f; On .. cur".d boundo!'7.
n.. u •• ~ch 1a needed for hith._)' _ith.....r.".y acquisition ..
de'""mlned both by In<l1o.na 5\.1." HltlMoy eo-1..1on pe.""nn.l And by
pllotol._trlc It.etllod. 10 lho In Ubi.? Thi. hbl< ll ... o the dH_
r .....M. beW••n tho pllotofl· trlo 011" Ind1.na State H1tl!way CoI:ft1 ••1on
orn dOUl""I.1MUono In either o.n ocre or oqua",,_r..... Thh t.oblo .100
lhe. the per.""•••riotlon which is dotenol.""d by dividing tho dHto • ...,••
boIh••n tho phol.Oero:lCetrlc .nd In<llona Stat. Ilif1ll<&], Co_h.lon .rea
doteno1naUono by tho Jndhno St..t. H1eh...y CoIllCl1..lon a,..,. d<ot~l"Il.inst1on
of the .na tor .-l"ht-<>f_~.,. .equiolt1on. TIrl.. v.cutlon to not eon.l~e",d
the ~CN>r In phot<ltr"""",trlo _uuc_."t boo"u"," lh~ aru.S ealeulahd by
Indians Slale Hll:l'''''' eo_holon pHoonnel ....,. po..lblr be In enoc.
It 10 ob.uved (toble 2) thal alx of lb~ 23 Indivl.~... l p.rcels deUr_
.un.d b1 the phnimelar ...lbo<l (oolumn 6) T&l"J' ("", Indl.on. Stale ~h><.,.
eo-1..10n d.t..... l ....Uono by lID,.., lllon tour pere..,l. fhe of the six
lar«e.t yor:I.At1ono InV<>ln ar.... or 0.7.1 ae oc 1... (eol'-1o 1. 2. and
3). Th.... ac. fiv. or the :n pareels ~.te ined by tho .ealln8 ..trod
(column 7) thal val"J' f"'" India"" Sl.al. Ill"""",. eo-1.eion d.tend".,t1ono
b,. ..r. tllon rour ~rce"t. .\11 fiv. or \.he.. in""l.. a,.., .. of 0.23 .e••
or I... Ae e"""eted, the l.,.gut • .,.I.tlone <X:OUr UOnt; lh.....Uoc
.,.... _uu,..4,. With reea"" to .eeun.,., th1a Indie."" that prot<ll:c....
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",R(A VARIATION loCI IICR[)
FREOUENCY POLYGON 01' AREA VARIATION OF RIGHT-
OF-WAY TO BE ACQUIRED
FIGURE 7
"
".• 8 • • • • • • 8 8 ,O. •;; ~ . d " " 'i • • • 1 ., " d d •.:l,ll ........ • • • • ••,.
•
H • • • • 0 • • • 8 8 ,• • • • • •o. • • • •., . 1 " 1 ., 1 • 7 d d •:. s:. ....... • • •
a •!!. • • • • • 2 •~ 0 0••• 0 1 1 1 • • • 1 d 1 0 0 d• •o. • • •
; • •• l5~""" 'F s • • • • • 2 SS 0 0 01 1 1 1 • • • 1 d 1 0 0 d• , . • •• ""f:.'"• 0
; ~ • • • • • • • • • • •• • • • • • • • • •• "~ " '" " d • • • " d " d d d;• lr• • •.,! , • • ~ • • • " • "• • • • •jl, • " '" " d • • • " d " d d d-• "~ ,~~ i
-;";8
• • • • • • • • , " • • • •~B • • • • • • • • •" '" " d " " .; " d " d d d-0 • • •,...
"•• • • • • • • • • • • • • •0 • • • • • ••,
•• • 8 " " " " 8 " j " •O' • • • • • ••• •••• " -' -' " " " -' ., 7 "~.ll""'" , , • , • , ••,.
0•• • 8 " • • • • 0 8 8 •~! . • • • • • •• " 'i " .; -' " d " "• • 7of ~->l ... • • • •
"!. " " • • " S S S0••• " 0 1 1 " 1 0 " 1 1 ",."" , • • •• •
<".o • •... S • S • • • S •• ~B .. 0 •• • 0 1 , " 1 " " 0 0 " •• •• 0, .. • • • • ,·.' 8• "0="•• 0, •
• • " • • • • • • S • " <" • • • j• "~ • " " " " " " d " " "• EjJl, • • l
'" :'.'l ,,'I " • • • • • • • • ," • • • !!l. " " " " " " d " " " ", •, •
~::- •"3~8 •" • • • S • • • • • •'H • " • • ," d " d -' " " " " " t'".< •
,;
•• • • • • • • • • • $" • • • • •.l
"
n.. p.rc.nt .ari.tion colWlltl In table 3 .,"",....laU•• 1.1 .....U dit_
t".nc... On. of tho 20 orea. doteml.nod b)' th. planl t •• ""'thod ."d
~"" of th 20 .r.... d<t~.nlino<l II,- " ...c..HOG uthod II rhtlon. frootor
H,." the porcent. n.e II&Xi1IUOl ... r1..tlon...r. 8.2 ."d 8.1 porcont. 1'he
J&reo.t ••rloUon ronerally o<:cur. for the .,..n.r ...... of.oln lndiooUn~
thot phot<llr..."ot.do ~oohniq..... ....,. II<. .,r. "ppl1o.l>lo t<I ", ...1 .r.....
Tl'.o fr.qu.ncy tobul.Uon .nd frequency POl1~oo or t~. dHrerenou
betw••n tho ~otl1 .re.. ll.t.d for tho 1"'11'0' S'ote Hlet:wo.,r Oo=..lon
and ~he Wtol ore•• det.ml.oed pho,orr..".."lealIl 1••ho"" 10 f1f1'''' 8,
Thlo t.ble .how. that 12 of ~II. 20 ar... d.teno1ncd II: ~h. pl..nUoeter
_thod and 13 of the 20 .r... d.~.n::lnod by tho '0011,,& ...t.!".od ...ry II:
0.01 •.ore or lou. 1'hcr. or. four total or... for bo~h the plan_ter
ond .0ollo/; ""'thod. which ... ry fro~ Indlan. State Hif;hvOJ" Oollllllio.lon
qu.nUUe.by.,n t~ O.O~ ocr•• n.... dlU..enc•• ~.".rolly occur
for lore' orea.; honco, the porcont .orlo~lono or. ""t oxco••h.ly lorto.
Tabl. 3 and t1C"r& 8 17I<ilc ..u ,noel ."......nt bobo.n tllo photo/;r"""otrl.
d.teml.no.Uon. end 'h. Indlona State II1p"i!" Oo=•• lon IhUne' of thol
total ore.. or ...c~ propo,,)' \.n'ioh.d In rlr,ht-of....OJ" ••qu101Uoo.
n.. tot.ol .ru. IhUd bl 'h. Indian.. Stat. H1.chnJ" Oo-.1..lon or1I
not oo.louleto<l, but Or' t.ol<.o dlroctl:1 r""" ~h. d.od do...lpUoo.. Th•
..otu,l do,••dn.Uon of total .reo. (o""cd by ..eh proper'ly 0""'.) 1>1
r1eld .u....Il11ne oothod. I. a t .....ndou. undort.&klne ..nd coonolll1oall:1 .......
re.dble roc hlrh"'Y rlet,t-of-""1 .ur.q~. At pro..nt, de'd deeorlp-
tion. furnhh t~h lnfo tlon, out occ..loo.ll,r the deed duorlption.
laok thb Inforution or of .uoll an Oji;o th.>t an,.,. of the oru' sl .....n
"ro unreUable. Ily _ ... of phot<lr........tl"J, tho "'tel are.. of lIIO.t por-






























AREA VARIJl.TION tol ACRE]
FREOUENCY POLYGON OF AREA VARIATION
OF TOTAL AREA OWNED
FIGURE 8
Rot dl or the toW ....... 0"" bel d."",..I""d bJ plx>tosr..-tl"]' !><I_
.au.. I"",. or t~. bounderl•••xtlnded b'rond tile l1JoJ.U ot t~. photorrlp~•.
In thh Pr"Oj.ot 2() or t~e 2) .....u .r. d.t.nolnld bJ photogr......trlo ....n••
Ilowenr, wit~ ...lp"Ot to to,blt 1, It 10 .ho"" that _"t or t~. 1'&'"0010 in
tho .uW".I<Il,r 1"111"11 port or tl>l .tudy I ... lII\I'~ -..J.lor t~.n tho MlJ"ol
""'" thet nor...lly .re enoounte,...d. Thl pr<>bl.1 or not bo~ .blo to
dlt• ..une tile toUl ....... oomed h ....o""t d I<>ro rrequently ""on rUl"d
or... "H~ Lorgo .hl t_ pr.nll. Th In 1'U1'l"''' or dotonoln1"1! t~1
total or... ot ..o~ prop.rty own.r lnYOh.d 11 to gin 10_ Id.1 or whit
.rroot t~1 hl!hwoJ' .oquhHlon will hUI On tho r ....lnlng port. In_ot
Inlt..onoll, lC t~1 r. .... In relltlvel.y l ....SI, thl .,."",,,t or land I.qulr.d
tor t~. hlghwly "111 !><I .... l.Uyely _11 .n:l 'n ."urtto <!eU,..,I ...Uon or
the total .r.. 0","1<1 h "'''''''•••••1'7.
In thl. proj•• t, ell ...Hon .or...... 'r. lo.U.d o"tlld. the ooy.r.g.
or thl photog.ph., Thh 1a 0 d.rlnlU d1l.d.""tlto belOIUOI or tho Yol,,·
.bl. ur"",n," ""I.h till ••0Hon .Orn.... pl"O'rid... I po••nl. r_d:r to
tid. probl_ h the "'.. or ...nor ••11. photoU.ph.. 1lo"".lr, t~l ....an•
...dUelng t~...."....y ..M.~ tho urg......110 photolr••~. pr"Oyldl, .nd
10 not r.llibl. tor t~1a 1.,Tp. Pr"Oj.ot.
Thl rlulnlng to tt>o llrt ot t~1 rl,ht-Qt_WOJ' o.q"lr.d t,..,.
...h pl'<>!' ty 10 .ho"" In t.blo~. Tablo ~ lhowl the dltt.r.n••• belt....n
tM photoU......tri. on<! Indi.,... Stlto Hlt!'''11 CoIMl..olon d.tonol,...Uon ot
the lrell. 11110 t.blo 1110 p ... U.I per.lnt nrlltlon ..hl.~ 11 dlter.
lin." by dlv1dl"l! the dIU.rln•• booboln t~o photof""_rlo .nd Indlllll
SUte ~~"OJ' Oo-.\..Ion or.1 ""undnotlon. bJ th. Indlona Stoto High....,.
Co_..lon ""'" d.to ....l ...t\on or tho """ r ....lnlnf; lott of t~o hlgh..,-
rlt/lt-Qr-"1:1'.
"
~! .... 8 ~ 0 8 8 8 8 8 8 8 8 8•o. N "~ ~...: .... d 1 " d d d 'i d d d d d0••o •
> •
""~ • 8 "
, 8 8 8 • 8 8 8 8 8•o. 0 • d 0' " d d d " 1 d d d d d~ ~-II"" 0 0'", •
1 " 0 • •> >, 0» • 0 1 d 0 0 0 " 1 0 0 0 0 0o 0,
~ Jo: ' 0







" - • • "• 0 • • •> • • • 0 " " 0 0 0 " d 0 d 0 0 0• •..,
! · !""• 'O.'l1I 0 " g "• ".. .2" • 0 " " 0 0 0 " d 0 d 0 0 0• '0'N , "• 0
~ ""1."• • • • • ".,. • • • N.:: .~ 0 " " 0 0 0 " d 0 d 0 0 0I;"..





















































































































































































































































































































































































It 10 .1>0.... In ....1>10 ~ ~h.t 81>< of the 12 ...... det.mood b7 11\0
plan1Mter ••tl",d Ya,..,. fro. the Wiln. ~.t. Hi,,,,,.., eo...I..lon IIl8thod.
b7 ""'.... tl>UI rho "".....nl. Five or tho )2 oru. det.r=1""d by the ••&1_
I~ eett<>d .ory ..,.... than Un "".......,1. The III&XUo._ urloUon tor both
aetllod, 10 ll.l poTent. or the Ii>< ."".. dot.oratne<l ..,. t~.••bnl_In
,..tt",d ..ItI> .lr1Itlon. !"".ter u .... Un percont, tour or' or... \n""lr_
1~ 1... Ihn 0.20 lere, or tho rho .""as dotou.!nod II)' tho 00011",
... tho<! ..ith yorl.tlon. C..... tu than five ""rcont, thr•• \n",,)vo 0"'.' or
1... th.On 0.20 ocr., TIll. 1.,.;11 that tho la'S,.! "" .....nt n.l.t\ono
occur tor tho u.a11oc ONII eNld; he""., pbot.D£r.....trlc technlqu••
....,. b. Il1O.0 oppl1eablo t.o I"Ilral er .
The r""quoncy tabulaHon and r q""ncy potuon of the ditteron...
in oreo ...n1n1ns to the Ion of tl>e propo..d hl,h..., rl£ht.-ot_ ...,. 10
ol»wn In tl(unI 9. TM. tol>l••110.., tllot dIM of tho 12 .....lnl'" or...
d........un.d Cer I><>~h the pan~u .nd se.Hn. _~hcd. n'1' ~1 0.01 .ore
or 1.... no. rreQu.no,. or lh........n nrhtiono 1r>:llc.te~ &Le_
...nl bah.... n U,. PhotoIU""",,tl"lc an<! In<ll. .... St.te I!1Lhwar Co_lulon
d.to ....ln.l\"" eC .re.' ..-o.inl"l on the loft er tho ell:h~-or_".,. to be
.oquirod.
The .re. r ..... ln1"1 to the r1tht oC lh. rltht-or-....,. .oQulred rl'O"-
nOh pl'Oper~r e"".e I••hewn In l.&b1.~. 1'.1>1. S .how. ~he dirrer."o..
~et"een the photole_etelo .r>:l bdi&NI St.te Ilil.h...,. Co-.1•• ien deter_
l&1nal1on. "r the...re.'. nolo table .11" ,h.. tho porcen~ ••rl.tlon
which 10 d.t...lne<! ~1 c!iY\dll\l tho <urr.NIllc. I>.h..n the plloto...._tdc
.nd Indio"" St.4te Hit'""'" Co_Inlen ..... d.t• ..J.nltl"". 1>1 ~h. Ir>:llana
State Hith".,. Cooo:>.Iul"n un det.rminatlon. "r the ....... r ....\nlnt on the
rJ,fht or tho hith""1 rllht-or-way.
VARIATIO'l FREOUE'lCY
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AREA VARIATIO'l '" ACRE}
FREQUENCY POLYGON OF AREA VARIATION
LEFT Of RIGHT-OF-WAY
FIGURE 9
••• 8 0 8 • • 0 • e e0- • • • • •_. • • • •0" ' 0< • 0< f • • 1 " 1~ .lI "'l ... • • ••:.
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It 10 .ho"" in tl.ble 5 that .11< of tlK! 15 ar.os det.m.\n.d br th.
phn100eter .ethod h.vo varl.UollO £Teo.t.<lr thM rlv< po""ont. Sonn or
the 15 aro•• d.tom..t ....d b;Y the .odln£ ..thod h'Y, yorl.tlono gNI.hr
tMn rlv. pO,..,ent. Th. 0.&:<1_ voriatlon for both ...thod. 10 1~.9 pOr-
oont. Of th<l .\X lartut po,..,.nt varhtion. do",m..tn.d b;Y tho plant-tor
... th<>d, four involve .ron or 1... th.l<l 0.31 ooro or<! all .1> Involv•
• roos of O. ~7 .er. or ,.... or tho ,.v.n latt.. t porcent yarl.tion.
d.to",,\ned I>;r IJ~ .c.Hf\& _thod. rho Inv01 or 0.31 'Ora Or 1...
and.n ..von InY<>l......... or O.~7 .ore Or 1 Thl. I"dlo.te. tl\1lt
tho lart.. t pOrce"t "on.tlon. oeeUl" fOr tha _Uer ....... "",,,"urad;
hence. pbotogr__tdc te.~.nI1U" !My b. ""re oWUcablo to ,.",..1 .re".
The frequency tobulatlon and rr.quoncy polygon of tho dlff.rono..
in or... l'@lIIlllnlnt to the ntht or the propos.d h1th~1IJ' rltbt-<lf-way 10
.bown In rlf:UTO 10. Thl. tobl••bo... th.t 12 or the 15 ....o1nl"& oro...
deterlll1ned fOr both tt.e phnl"",,,,r .nd ,c'lInt "",thod. vary b1 0.01 .cr.
Or 110... The .Iu .r'ld r..qoency or th... vorlotlon. Indie.to lood "U"-
"",nt botw.en th<l photofro=etno .nd lnd\.a... 5...." ~\th"&;f eo"",h.lo.
deta..unotlon or ..... ' .... lnlnt on the ,~ht or the rltht-<lf_wo,y to be
.cquired.
Cultural llot!
.In onoly.\a or th<l .ccuracy of locatio" of oultUJ'al object• .... • 0_
colllpll.hed b:r co_rlnt the loootion of tho cultural objects det.m..tned
photogr.....trl...1.lJ' with tho lo...tlon of the .&IM cultural ohjects d.t.r-
-.l.".d b7 n.ld .0rv01 ••tt",do. l!rl ~he co ...~ru~tlon pl.n. t'1lrn\oh.d b:r
tho Indiana St.o," Higlnoar eo-i..10n each eult\lJ"ol objO<'t Woo )o~otad b:r
• ot.olio" On the c.""'r11"" .nd • <U:.tonco tro~ thO c."'arlln.. Th10
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h.rq. Abool~h ladation • ~ • 0." tNt
"
c.nterlln.. SOr.... llJo. ~h. India .... Stete l!1~h~OJ' Co_..lon do•• r><>t .,..,...
to .... thle "",eh work l<> det.r.ln. ~h1o st.t1onl tn. Co_sslon ,",uld sbPIJo
sede thle .tatlon dlreetlJo r",. the """'troetlon ploons (ono_lnch ''11'.10
100 fe.t). ror ~h. P"'"p".U or ~his .hdJ' tho In~.1'f>01.tlon procado""
...... l<> provld. »:>r. accu"at. oo_rlson••
I~ 10 not n.c..../7 l<> =_ro ~ho dt.une.. l<> tho r1rht-of_...,.
lInos .lnc. ~h... dlouno..... tho .ame ror both the pnol<>rr......tric
and \.h. Indiana St.&~. Hllh"'O,Y Co=1o.lon ".t""do. '!'h. rItOt-or• .....,. widtha
.hown on tho oon.true~lon phn. 'r' usad on U p""l<>fr-erlc ~••a _ •
• orlpt In ord.r ~h.t .ra. ""'p.ri""ns e.n be d. or tho •.,.. ..r ....
'!'h••~.tlon••t "hieh tho Proport.1 lin. Inlor.octo ~h. e.n••rBn.
are .1>:>"" In l.~l. e for bolh lho p""toerolt.""lrie .nd lha I.,dl.n. Sl.Ol.
Il1th"lQ' Co...I ..lo" "Iethodo. n,. obsolute val•• of ~h. dlfferone. In fe.~
i. aho .l>o"" In 001""" J ror nch ....tion. n,C"US of ~hlo oolwm dlYl.d.d
by tho numb.r of valu" u••d rh•• ." .varll£' .b.ol"to vorl.tlon or o.l\9
reot. '!'hh. oldn. <lo.. no~ "'M ~h.t lh. pholorr"""""lrlc ,..,.dinls ar.
In .rror by 0.l!9 r•• l, Il onlJo ....". that tho phowrra-.ot.rlc raadllll'
va.., rro'" the Indi ..... Stata Hllh"oy eo...l .. lon r ••dlne' by .n •••r.l' of
0.69 reol. ~lI.n It Ie eon.le.rad ~het ~ho Indl... Stile 1i1i!:h"a1 Co_••lon
"'''·...11Jo .ul.. ~hll c.n~..ll"" .tetlon l'r<>JI ""nltruot1~n piAn' (.ed.
on._lnoh oo;uo1o 100 r.el), and thot In th••0.lIna pr<>o.., .n eM"Or or
~ho .!:ova "'"tnHuda e.n aao1lJo ooo.r, ~hlo vol •• (0.89 rUl) do•• Ml
.... to be an wtnoces.artlJo lar~. varl~Uon, In .1... ~r lho pre••nt
Indi ..... Ste~o HIlh~ CoIn.l... ion ..thod. of dal.""t"ln~ thlo eantarU""
sUllon and In d." of the magnltud. or lb••••ro.ge v.rlotlon, tho c=-
parl..,n of p1>owuo..:ulrlullJo ~~t.al""d dOl. cOlI be ""n.ld.rod. to be In
good eu_n~.
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Ilo.d o.••rlptian. BIU.d on 1Io~03 .n~ I'oun<!.
To ....~•••<1... a.nd bound. <Io ••dpUon In • ","Mer .i.nor t.o ~l>O~
at ~!Ie Indlon. St.oto ~h~ eo.o1..lon H It n......,.,. to d.torro.l.". the
.~oUon on tile c.nt.rllno ond tho dl.tllfl.. f..., .. the .1On~.rlln. of ....,.,
rllht-of-wOJ' cornor. TM. inro .....~lon I. de~.r..1n.d by •••lin,; fro.. ~h.
bo•• """,,,ocrlpt. S1>llhr!J'. tho d.l.t.n nd .~.Uon. of .v.,.,. oroperty
cor...r .on be ..~obll.lled On ~Ile bu nuocrlpt. Sine. thh Info,.,..Uon
10 pv." dlre.tl,r On ~h. Indl.... SUto lti.ghw..., Coorul..lon eon.~ru.t\on
plon., ~Ile """'perloon h _d. boh..en th... doh end tho dote ob~.a1nod tro..
~he pbot.olr_~rl. pro••durn. Th••t.oIUon. on ~h•••"terH.... of the••
property .orn.ro 0,.., .t>own for both tho photorrun.... rl. OI\d l7Idlono st.t.
IllV>wor Co=1 •• lon ..... hod. In t.oblo 'I.
The overolO oboolut. urlotlo" (In feet) for ~h. centerlln••totlono
of the propert)' eorne.. 11 1.35 feet. It .... ""'PlIo-llted pre"loully ~h_'~
all plOHI"ll .boold ,..,,...Uy l>o •••o.pU.llod vl~h the &1d of "rtr d.e<! de-
•• rlptlon., .ubd\Yhlon pl.to, .nd .'Il' other do.""","to ~h.ot ..IUt~ be or
...1otan.e. lIov..er. nurl)' ~h1••ntlr. proj..~ .... plo~te<! k\.~1'Jout tho
aid or ~hlo odd.lUonol Infor...t1on. The _In purpo•• of t~,11 It to pre-
.en~ ~he u.. or OI\J' prejudle.d lnfo,...,.tlon. T.bl. 'I .""VI ~hat tile ......r_
ogo obsoluto dlffere..... b.h••n .totlon. It 1.35 feet. TIlts t.obl••ho
.1"<>_ ~ho~ .u of ~he 20 ....~Ion. v.,.,. by .oro ~lIon ~><o t.et. Upon ro_
ehoeHfI(: ~h....u property eorn.r' on the boo...nul.rlpt, H v.. found
~hot tho.. prop.rty eorner. _re ~ho .o.t dlffloult to det.. ~. lIo...y.r,
th.r. ".ro propor1.y Un.. n.arby "Meh _ro o..url~.l)' lo••tad photOlr.-
... trlolll: OI\d vl\1.h could hov. b.en u.ed .. 0 eheek on U.... prop.rty
oornar.. The oh..~ could MYO boon _<10 by .0.lInl tho dl.ton.o. llv.n
T.BlZ 'jI
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on 11>0 ...bdh101on plat C"". tho rolloblo ,,""porl, a ... plotted" In all
probobtl1t1 lhlo proo,,'h're ..,uld ~•• doereao"" lho _um ot n.l.Uoo.
l C<lllfl'"rloon 10 0100 ..do ot tho dbt"", ... d.termno<l both p~t<>­
tr..-t.l••Ur Vld by Held 0"'""03'1:11 _th<Hl. to lh. pn>perty corno",
Th... _dogn..... listod in labl. 11\ r",", thh tobl. the an.oto
oboohta nrhtion 1Hrt."...n tho t"" .eUIodo 10 .aloulated to be 0.12 t ...,.
TIl. ditto.one.. 1n lh••• dlotonc.. 10 f-.1rlJr eon,htont vtth tho IUIU>UI>.
nrloUon ""!!If: l. ~ ron. TtIno 10 0"'" queotion vho'he..... ".,oe" "0.1·
otlon of tlli, 01.. 10 oce.pUblo lo_.. ..,d """"do d"cM.pl.looo. ......nr•
• lne. tho Indun. 5l.foto H1tl>w"1 Cooa1..1on <100. l'>O' turn rlltht ontl••
\lUh. ' ••odt to ...,.. uch diota"". (ooo""Ol.IcoU1 ullhooib1e). tho
1:<>>001..100', .....u "'.nlo ...,. be ooOlevho, In nrc. ond H.••••loUon of
0.82 ron ..., not be .""...hol, 10"'10,
Beco".. of tho >OagfI1tudo of the •••••,. ob."luto ••rhtion of tho
dUt.rone.. in e""Url1n. IUUonl (l.)~ f ..~) ond doo booelUI. of t~1
lI>ID'1tud. of t~1 ....r.t•••oahu Yer1ltion of thl dllt.one. to tlHt e..to....
11"" (0.8.2 ro.~) """"InIOn of plIotol.....t.1. aed lnd10n.0 Stetl H1lbwq
Co.-1..1on dlt l1>1Uonl ot dati n..dld for ..til _ I>ound. d••••1ptio,,"
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SUlOWIY AND OOHCUlS!CHS
lul_tion ot Stl>1y Conditlpn,
In renro<1nf: the condItio"" under wMoh tllh pro.l.et .... perfo""'d,
it .... 00'0 Ul&t there wer. o.rUln IWt.tion. whlell IIod ttl otf.et upOn
thlo n~. (In. of the U-.ltin& t.ctorl Wli tile Il._nt of tlJ,e. Th•
••oolrell .... per[or...d It ""e.on tnteru10 ...... at amrl. poMod. of t1mo.
TIll. roct ..de 1t \oo>o.o1l>1e to COIUlore tho t1mo con.umod b7 pmtoU"'"
,..trle ..thod. of MIrln8 a rl'ht-of........ur • .,. vlth tU'.• eonl...,.,d Ily rl.ld
...t_1 of IUkitll I rl~ht-of.VIJ' Ill""'. Aeonporloon of til. eolta of
tll••e two ...thod..... lIn \.Iq>rleUcll bec.u•• t" ••rl.1 rtloto,ranhl we••
onl.1 uood for .i,nt-of.W&)' ~!'T'O'''' In .etOiI nraetlc., ~II. nhoto,rAptl.
would 1>1 _lo.nd ..,. • 1I1~lIwl' d'~lrl.Ia'nt. fo. '"">'\1 dlff.r.nt .tudl.. Ind
.U.......'".
Anoth•• 11ll1t1n& f.cto. 1n'fOl"<.d VII ~II. nl'Ob". of c0"l'"-rlnt tile
.00ulU or pb>to,o:r_trlc owtllod. vltll Ute .ooulto of Hold IIlr...,. ...~hod••
Ttl1.... dUfleult bee."" there were,., co""""nlJ" .ecepted acc"r••, ll.cli~.
for rltht..,r-wq rleld .ur~.......thod.. Orl. roolOn for till..... til. f.c~
tll&t it .... l.olpoooibl. Ind .ntir.l, u,,"col>OIl1 ...1 to .....u,.. .y• ..,. an,h
or eye..,. proporl.:r .equhltion vltll I tnn.1t. BeeluOO of till., din.......





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Duo to tho to""rablo reoulto ot tluo proJoct, It 1& Meooo<onde<:! thl.t
turtber otudy be undortakon ot 0 IIOU oxtonoho I\OtW'o, A 110... utonoho
otudy oh>uld lneludo, 0 I01nll11UlO lo.."th of two "lloo~ .n ••u 1ncludlnt •
cO"l'lou interc,,"n,., on ..... portloll1 ,.",..1 .nd portlo111 urb,o.n~ ......d
PUt1&U1 t""l!0nt on<! porUol.l1 cur..d, ond ..r1ol p""totr.pbo obtained
et diff.r.nt flrint b.1tbto In ordor to pl"O.ldo diff.rent 0001.. tor 00_
our'Ol o"""",rloono, Tl\e ......t>ould .100 buo prenou'l1 be.n o...full.1
.u .....07.d by pr.ol.. fi.ld our• ., ..tbodo In ord.. to p....nd. on .oo",et.
bo.. for tbe pbototr_do o",""arl.oons,
•
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